There have been relatively few reports of complete heart block in pregnancy. In a review of the published reports, Mendelson (1960) quotes 53 cases of which 28 were acquired and 25 were congenital. It is not surprising that acquired complete heart block is uncommon in pregnancy, since most patients with this arrhythmia are over the age of 50 years and of these the majority are men. On the other hand, congenital heart block is not particularly rare and, therefore, cases associated with pregnancy are to be expected. Recently we have seen four such patients within the course of a year and their progress and management are described here.
There have been relatively few reports of complete heart block in pregnancy. In a review of the published reports, Mendelson (1960) quotes 53 cases of which 28 were acquired and 25 were congenital. It is not surprising that acquired complete heart block is uncommon in pregnancy, since most patients with this arrhythmia are over the age of 50 years and of these the majority are men. On the other hand, congenital heart block is not particularly rare and, therefore, cases associated with pregnancy are to be expected. Recently we have seen four such patients within the course of a year and their progress and management are described here. CASE REPORTS Case 1. H.S. aged 39 years was first noted to have a slow pulse at the age of 7 years following an attack of measles. She had been married for 9 years and had been told to avoid pregnancy on account of her cardiac lesion. Despite this, she was extremely keen to have a child, and for this reason she was referred for advice to the cardiac clinic at the Western Infirmary. There was no previous history of rheumatic fever, scarlet fever, or chorea. She was asymptomatic apart from mild exertional dyspneea and had never complained of fainting turns or Stokes-Adams episodes.
On examination the pulse was 40 a minute. Cannon waves and dissociated 'a' waves were seen in the neck. The apex beat was palpable in the fifth left interspace just outside the mid-clavicular line. A grade 2/6 apical systolic murmur was present. Blood pressure 170/90 mm. Hg. The electrocardiogram showed the presence of complete heart block with a normal QRS complex. On fluoroscopy there was slight prominence of the left atrium, but no enlargement of the other cardiac chambers.
Following reassurance, conception occurred a few months later and pregnancy proceeded uneventfullly.
There was no deterioration in exercise tolerance and there was never any evidence of congestive cardiac failure. An artificial rupture of the membranes was Received December 30, 1966. 910 performed for postmaturity at the seventh day, and labour commenced. After 15 hours, as there was failure to advance, caesarean section was performed under penicillin cover. The patient's condition remained satisfactory throughout these procedures, and she was delivered of a healthy female child. There were no puerperal complaints. Clinical, electrocardiographic, and radiological examination 3 months after delivery showed no changes from the antenatal findings. When seen recently, 18 months after delivery, she was very well and was contemplating starting a further pregnancy.
Case 2. J.E. aged 26 years was referred to the cardiac clinic for an opinion regarding the advisability of pregnancy. She had been known to have a slow pulse since the age of 3 years. There was no history of rheumatic fever, scarlet fever, or chorea. For some years she had complained of moderate exertional dyspnoea and slight intermittent swelling of the ankles, and she had received treatment with an oral diuretic. There was no history of fainting turns or Stokes-Adams attacks. On examination, the pulse was 48 a minute and the blood pressure 120/60 mm. Hg. There were no signs of congestive cardiac failure. The apex beat was palpable in the fifth left interspace just outside the mid-clavicular line. An ejection systolic murmur grade 2/6 was present at the pulmonary area, and a variable atrial sound or middiastolic murmur was heard internal to the apex. The electrocardiogram showed complete heart block with a normal QRS complex. Cardiac screening showed no evidence of enlargement of any of the chambers.
A few months later she became pregnant. Progress was satisfactory, until at 33 weeks she developed slight cedema of the ankles without other evidence of congestive cardiac failure. With rest in hospital the cedema cleared rapidly, but recurred at 38 weeks when treatment with bendrofluazide, 10 mg. on alternate days, was started. An unsuccessful attempt was made to induce labour at 42 weeks with rupture of membranes and intravenous oxytocin. Thereafter a caesarean section was performed and a healthy female child was delivered. The patient's condition remained satisfactory and the puerperium was uneventful. Since discharge from hospital she has complained of some increase in exer-tional dyspnoea, but the clinical, electrocardiographic, and radiological findings are unchanged.
Case 3. A.B. aged 20 years was also originally referred to the cardiac clinic soon after marriage for advice regarding the safety of childbirth. She was known to have had complete heart block since the age of 6 years. She was free from symptoms apart from moderate exertional dyspncea, and had never suffered from StokesAdams attacks. There was no history of rheumatic fever, scarlet fever, or chorea.
On examination, cannon waves were present in the neck. The pulse was 44 a minute and the blood pressure 130/85 mm. Hg. The apex beat was heaving in the fifth left interspace within the mid-clavicular line. A grade 2/6 basal ejection systolic murmur was present, and there was a prominent third heart sound or "filling sound" present at the apex. The electrocardiogram showed the presence of complete heart block with a normal QRS complex. Fluoroscopy of the heart showed no abnormality.
Some months later pregnancy occurred, and was uneventful apart from some episodes of acute dyspncea which were observed in hospital and were certainly functional in nature. At 42 weeks, after spontaneous labour lasting 11 hours, a forceps delivery was undertaken on account of slow progress. The child showed some respiratory distress, but this responded rapidly to standard therapy, and physical examination was normal. The mother's condition was satisfactory throughout labour and puerperium. Subsequent follow-up examination showed no change on physical examination or electrocardiography, but radiology showed a slight increase in the transverse diameter of the heart. Case 4. M.McL. aged 28 years was originally seen at the antenatal cardiac clinic when she was 20 weeks pregnant. A cardiac lesion had been first noted on routine examination at the age of 11 years. There was no history of rheumatic fever, scarlet fever, or chorea. She had been free from symptoms before pregnancy, but at the 20th week began to complain of moderate exertional dyspncea.
On examination, cannon waves and dissociated 'a' waves were noted in the neck. The pulse was regular at 52 a minute, and blood pressure was 110/60 mm. Hg. The apex beat was forceful on the mid-clavicular line in the fifth left interspace. A grade 3/6 apical systolic murmur was present and a variable atrial sound could be heard in diastole. The electrocardiogram showed complete heart block with a normal QRS complex.
Pregnancy was uneventful, and after reassurance her dyspncea cleared. There was no evidence of congestive cardiac failure. Spontaneous vertex delivery ofa healthy male child occurred at 41 weeks without difficulty, but manual removal of the placenta under general anesthesia was necessary in the third stage. The patient's condition did not alter during these procedures. Since delivery she has remained well. Clinical and electrocardiographic findings are unchanged. Fluoroscopy, following delivery, showed no abnormality of the cardiac outline or lung fields.
DISCUSSION
The possible effects of pregnancy on patients with congenital heart block caused us some initial concern. The increase in stroke volume which accompanies the hypervolamia of pregnancy, superimposed on the abnormally large stroke volume already present in these patients, appears a potentially dangerous situation. One of the three cases reported by Mowbray and Bowley (1948) died, though this was thought to be due mainly to the development of pre-eclamptic toxemia, and Mendelson (1960) has suggested an increase in frequency of tox2emia in such patients. Begg and Thompson (1961) described a primigravida with congenital complete heart block, who had Stokes-Adams attacks for the first time during the 18th week of pregnancy. They suggested that the hypervoleemia of pregnancy or increased vagal stimulation arising from the gravid uterus might be the cause. Two patients with congenital heart block in whom Stokes-Adams episodes first occurred during labour have been reported by Schonbrun, Rowland, and Castro Quiroz (1966) . In each of these patients in a subsequent pregnancy prophylactic transvenous cardiac pacing was therefore carried out at the time of delivery. There have also been some recent reports of successful pregnancies occurring in patients in whom artificial pacemakers had been implanted before the onset of pregnancy (Buchner et al., 1964; Shouse and Acker, 1964) .
One of the reasons why we did not advise against pregnancy was because we considered that artificial pacing of the heart could be instituted if difficulties arose. However, our experience confirms the opinion of Mendelson (1960) that, in general, congenital heart block is a fairly benign condition and is compatible with normal pregnancy. Although all our patients complained of dyspncea at some stage in their pregnancy and one had transient cdema of the ankles, congestive cardiac failure did not occur. Moreover, none of our patients developed preeclamptic toxaemia or Stokes-Adams attacks. caesarean section was performed for obstetric reasons in two cases, and in a third case manual removal of the placenta was carried out under general antesthesia. Despite these procedures the condition of the patients remained good throughout and no special measures were required.
Our experience shows that the advent of pregnancy is not necessarily an indication for artificial pacing in patients with congenital heart block. Whether this is true also for patients with acquired heart block is less certain. Two maternal deaths have been recorded in such patients (Herskovics, 1931; Ottow, 1939) but these were primarily due to the underlying conditions or to other complications.
While the distinction between acquired and congenital cases may be difficult, our patients fulfilled the criteria for the diagnosis of congenital heart block described by Wood (1956) . In all, the lesion had been noted in childhood; the resting pulse rate was 40 a minute or over, and the heart was not enlarged; the QRS configuration of the electrocardiogram was normal; effort tolerance was normal or only slightly reduced; and Stokes-Adams attacks did not occur.
Although congenital heart block may be associated with some other cardiac anomaly, many cases do not have any coexisting lesion despite the presence of a systolic murmur suggesting a left-to-right shunt (Nadas, 1963) . Presumably, our cases fall into the latter category, though full cardiac investigations to eliminate the possibility of a shunt have not been carried out. The absence of associated congenital abnormality may partly account for the wellbeing of these patients during pregnancy. Finally, though a familial tendency to congenital heart block has been recorded (Wallgren and Agorio, 1960) , this condition was not found in the children of any of our patients.
SUMMARY
Four patients with congenital complete heart block in whom pregnancy occurred are described. All remained well throughout and had live healthy children. The relatively benign nature of this condition in pregnancy is observed. ADDENDUM Since this manuscript was submitted for publication, Case 1 in our series has completed a second uneventful pregnancy though, again, the child was delivered by caesarean section for obstetric reasons. Moreover, we have seen another primigravida with congenital complete heart block who has now had a successful pregnancy with a live child and no complications.
